The main aim of this note is to suggest a way of selecting the vector uT in a theorem of Brauer for use in finding upper bounds of the maximum modulus of subdominant eigenvalues of a nonnegative irreducible matrix. Upper bounds thus obtained for some matrices in a paper of Rothblum and Tan are compared with those obtained by theorems iu that paper.
INTRODUCTION
Let P be an n X n real matrix. The spectrum of P, denoted by a(P), is the set of eigenvalues of P. The spectral radius of P, denoted by p(P), is defined by p(P) = max{ 1x1: h E a(P)}. If P is an n X n nonnegative irreducible matrix, where n > 2, then an eigenvalue of P which is different from p(P) is called a subdominant eigenvalue of P, and the maximum modulus of subdominant eigenvalues of P, denoted by t(P), is called the coefficient of ergodicity of P.
Let 11 )I be a norm on R". For an n X n nonnegative irreducible matrix P with spectral radius p, and an n x n diagonal matrix D with positive diagonal elements, the coefficients T,, ,,(P) and 7&(P) are defined respectively by'
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where w E R" is a positive right eigenvector of P corresponding to the eigenvalue p. For 1< p Q co, r,, ,,( P) and r,p,,( P) will be denoted respectively by T,(P) and T,"(P) if the norm (1 ]I is the Z, norm.
Let B = (bij) be an n X n real matrix. Let P be an n x n nonnegative irreducible matrix, and w be a positive right eigenvector of P corresponding to the eigenvalue p = p(P). Inequality (5.2) and equation (5.3) of Theorem 5.1 of Brauer state that if a E R", then
and if aTw = p, then
E(P) =p(Pwu'). (2)
Inequalities (5.8) of Theorem 5.5 of Rothblum and Tan state that if (1 I] is a norm on R", then
The main aim of this note is to show that it is always possible to choose the vector aT in such a way that to each aT so chosen, there corresponds a submatrix S of P -wuT with the property that t(P) = p(S). Thus for p E (1, F,co}, we have2
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In Theorem 1 we propose a way of using (2) to obtain an upper bound for .$(P). Comparisons show that the bounds obtained in this way for the two matrices in Rothblum and Tan [2] are either as good as or better than those given by T,, ,,(P) for some )I ]I on R". 
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